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?.Iuch stiAdy has b e e n  devcted t o  t he  at ta inment  of  
s a t i s f a c t o r y  l zL$cra l  con t ro l  when f u l l - s p a n  f l a y s  a r e  
employed t o  increase  tke i;izxfn:-~_1;1 l i f t .  Quant i  ta-Live 
infommtion  on the l a t e r s l - c o n t r o l  c h a r a c t e r i s  ?;its of 
n i r? lancs  enployin@ fu11-~l;?c?n flcips 5 s  tlieref o r e  d e s i r -  
a t l c .  F l i g h t  tcs ts  TI^ Seen conducl;cd; -to m a s u r e  the 
l z t a r a l - c c n t r o l  c lxczc tci3l.s t i c s  of an a i rp l rne  equipped 
v ~ j . . t t : i  2. l ?L te rz l - con t ro l  sysfer:r in which, as  the f1c:ps a r e  
low'~ei-cd, t h c  ailerons droop F.nd a gr:idual t r a n s i t i c n  of  
1F.toral c o n t r o l  f r o c  aiieroi:s t o  spoilers takes  place . 
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. :3cm aarcdyncmic chord  . . . . . . . . . . . .  69.5 inches 

12cLc:.cECc . . . . . . . . . . . . . . . . . . . . . . .  3" 

Elovp. tor  c o i i t r o i s  . . . . . . . . . .  7-1/11. i nc ' r c s  f'orw3Td, 

A i l e r o n s  ( n o r m d j  . . . . . . . . . . . .  32' -A?, 20' down 

A ~ E ~ C : - W I ~  ( c i ~ g ~ p ~ c i  29 ) . . . . . . . . . .  o w, 0 down 

Rig1:t spoiler . . . . . . . . . . . . . . . . . . .  53' up 

Lcft  s p c i l c r  . . . . . . . . . . . . . . . . . . .  :C?O up 

10-7/i; i nches  a f t  

0 o 0 

Aj-lcr-or, control . . . . . . . . . . . . . .  ii:chzs r i g h t ,  
2 inches l e f t  
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It will bc n o t i c c d .  t1ir:t ths pb/2V rcquircmcnts of 
r c f  c r m c c  1 n o  no t  m t .  5'Ytci-c i s  considcrablo v u i a t i o n  
i n  ";ha rr,axi~~uxr~ vs lucs  of ph/2V fop the  var ious condi t ions . 
It rippcars t h t  h ighcs t  v<:-lucs of 73'0/2V arc obkzhcd  i n  
the, f lap-f ull-down condi  t i on  w i  th tnc: f la?- two- thirds-down 
c o ~ d i  t i o n  g i v i n g  t h o  lowcs t values of pb,/ilV e 
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Y A T I O # A L  A D V l  SORV 
C O W I T T E E  FOR A E R O N A U T I C S  
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Figure 4.- P l a n  view drawing showing l o c a t i o n  and 
approximate dimensions of h i g h - l i f t  dev ices  and 
l a t e r a l  control .  
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Figure 5.- Typical sections of h i g h - l i f t  devices and 
l a t  ernl  cont ~018. 
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N A T I O N A L  A D V I S O R Y  

C O Y M I T T E E  F O R  A E R O N A U T I C S  

1 JT/CK 
/------ ------ 

I -  R. SA 

Figure 6.- Variation of m a x i m u m  movements of ailerons and spoilers 
with change i n  flap position. 
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N A T I O N A L  4 0 V I  S O R I  
C O Y Y l  T T E E  F O R  A E R O N A U T I C S  

Figure  7.-  F r i c t i o n  i n  the l a t e r a l  c o n t r o l  system, f l a p s  up, 88 
i n d i c a t e d  by the s t i c k  f o r c e  r equ i r ed  to  move the c o n t r o l s  
on the ground. 



N A T I O N A L  A D V I S O R Y  
C O M M I T T E E  F O R  A E R O N A U T I C S  

N O  LOAD 

Figure 8.-  Fr ic t ion  in the la tera l  control  system, f l a p s  one- 
th ird  down, as indicated by the s t i c k  force  required t o  
move the controls on the ground. 
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Figure 9.- Friction in the lateral control system, Rap8 b o -  
thirds down, as Indicated by the stick force required t o  
move the controls on the ground. 
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U A 7 I O U A L  A D V I S O R Y  
C O M M I T T E E  F O R  A F ~ ~ O N A U T I C S  

FigUl.8 10.- Fr ic t ion  i n  the la tera l  control  system, f l a p s  f u l l  
down, as  indicated by the s t i c k  force required t o  move the 
controls  on the ground. 



Figure 11.- Rolling velocity a8 a function of lateral  st ick 
position, f lape up, r lo t s  cloaed. 
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Figure 12.- Rolling velocity as a f’unction of lateral stick 
position, flaps up, s lo t s  open. 
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Figure 13.- Roll ing velocity as a function of lateral  st ick 
position, f laps one-third down, slots closed. 



Figure 14.-  Rol l ing  velocity as  a function of lateral  s t ick  
Position, flaps one-third down, slots open. 



Figure 15.- Rolling velocity as a function of la teral  stick 
POaitiOn, flaps two-thirds d o n ,  s l o t s  closed. 
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Figure 16.- Rolling velocity as  a f’unction of la teral  st ick 
position, f laps two-thirds down, s lo t s  open. 



Figure 17.- Rolling velocity as a function of lateral  s t ick  
position, f laps  f u l l  down, s l o t s  closed. 
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Figure 18.- Rolling veloci ty  as a function of lateral s t i ck  
position, flaps full down, slots open. 
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Figure 19 .- T i m e  his t o r y  
r o l l ,  f l a p s  up, s l o t a  

of an abrupt rudder locked a i l e r o n  
c losed,  power off .  
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Figure 20.- Time h i s t o r y  of an abrupt rudder locked r o l l  by use 
of s p o i l e r s ,  flaps fu l l  down, slots c losed,  power o f f .  





Figure 22.- Helix angle,  pb/2V, as a funct ion of la teral  st ick 
position, flaps up, slots open. 





Figure 24.-  Helix angle, pb/2V, as a function of lateral  stick 
position, f laps one-third down, alots  open. 
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Figure 25.- H e l i x  angle, pb/2V, as a function of lateral  s t i c k  
position, f laps  two-thirds do-, Slots cl086d. 



Figure 26.- Hellx angle, pb/2V, as a function of lateral StiCK 
position, f laps  two-thirds down, slots  open. 



Figure 27.- Helix angle, pb/2V, as a function of l a t e r a l  s t i c k  
Position, f l a p s  P u l l  down, s l o t s  closed. 
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Figure 20.- Helix angle, pb/2V, as a function of l a tera l  stick 
Position, f laps f u l l  down, slots open. 



L 

Figure 29.- Relation between ai leron angle and l a t e r a l  s t i c k  
pos i t i on  when under no load and when i n  flight, f l a p s  up. 





Figure 31.- Relation between aileron angle and la teral  st ick 
position when under no load and when i n  f l i ght ,  f laps one- 
third down, 
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Figure 33.- Relatlon between aileron angle and la tera l  s t ick  
position when under no load and when i n  f l i g h t ,  f laps two- 
thirds down. 



Figure 34,- Ralation between spoiler angle and lateral  stick 
position when under no load and when i n  f l i ght ,  f laps two- 
thirds dorm, . 
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Figure 35.- Relation between aileron angle and lateral  st ick 
position when under no load and when in f l i g h t ,  flaps f u l l  
down. 
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Figure 36.- Relation between spo i l e r  control and l a t e r a l  s t i c k  
Pos i t ion  when under no load and when i n  f l i g h t ,  f l a p s  f u l l  
down.. 
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Figure 38.- Variation of aileron stick force with la teral  st ick 
position, f l a p s  UP. 



Figure 39.- Variation of a i le ron  s t i ck  force with l a t e r a l  s t i c k  
pos i t ion ,  f l a p s  one-third down. 
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Figure 40.- Variation of a i le ron  s t i c k  force with l a t e r a l  s t i c k  
Position, f l a p s  two-thirds down. 
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Figure 42.- M a x i m u m  helix angle, pb/2V, f o r  lateral stick force 
of 30 pounds or l e s s ,  a l l  power-off conditions. 
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Figure 43.- Maximum helix angle, pb/2V, for lateral  s t ick  force 
of 30 pounds o r  less, all power-on conditions. 
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Figure 44.- The angles of s idesl ip developed as a resul t  of 
la teral  s t ick  movement, f laps  up. 



Figure 45.- "he angles of s ides l ip  developed as a r e s u l t  of 
l a t e r a l  stick movement, f l a p s  one-third down. 



Figure 46.- The a n d e s  of sideslip developed as a result  of 
l a tera l  s t ick  movement, flaps two-thirds down. 



Figure 47.- The angles of s i d e s l i p  developed as a r e s u l t  of 
l a t e r a l  s t i c k  movement, f laps  full down. 


